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ABSTRACT 



Mother-infant interaction creates a context for 
socioemotional, behavioral, and cognitive development. This study used the 
Nursing Child Assessment Feeding Scale (NCAFS) and the Nursing Child 
Assessment Teaching Scale (NCATS) to examine mother-infant interaction in 
Japanese dyads. Subjects were residing in Hikkaido, Japan, and assessments 
were obtained when infants were 13, 18, and 24 months of age. Comparative 
cross-sectional data were obtained from the Nursing Child Assessment 
Satellite Training database drawn from populations throughout the United 
States. Comparative analysis indicated major differences in the two samples, 
including age, marital status, education, parity, and ethnicity, with 
Japanese samples being more homogeneous. The variables that were predictive 
of NCAFS/NCATS scores were different for the two samples. Birth weight was 
predictive of Japanese scores, but was unavailable for the American sample. 
Mother's education and age, child's gender, and birth weight were important 
predictors for the Japanese sample. Changes in scores over time were 
demonstrated in the Japanese sample, there were fewer comparable age 
differences in the American data. It may be concluded that NCAFS/NCATS scores 
reasonably measure the quality of Japanese mother-child interactions, with 
further study warranted to assess the impact of different methods of 
observation, using larger sample sizes and controlling for demographic and 
geographical factors. (KB) 
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INTRODUCTION 



Mother-infant interaction is the first step in infant socialization. It not only creates a 
context for socioemotional development, but also behavioral and cognitive 
development as well. Barnard’s Model is based on the mother-infant interaction in 
which an infant has the responsibility to give clear cues to his/her mother and to 
respond to the mother’s behavior (Barnard, 1997). When the interaction produces a 
fluent circulation between the members of the dyad, the child’s optimal socialization 
and cognitive development can be achieved; Barnard describes it as a “Waltz” 
(Sumner and Spietz, 1994). With colleagues, she developed the Nursing Child 
Assessment Satellite Training (NCAST) to measure this interaction; the associated 
scales have been used in many dyads with various ethnicity to assess interactions 
between mother and child. 

However, NCAST has not assessed Japanese dyads living in Japan. The current 
study presents preliminary findings of Japanese mother-infant interactions using 
NCAST. The study’s aims were to compare differences in mother-infant interactions 
between Japanese dyads and American dyads, and to assess the applicability of 
NCAST to Japanese dyads. 
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SAMPLE 



Japanese: Consisted of longitudinal data. 

• 44 dyads at 13 months (infant age) 

• 39 at 18 months 

• 38 . , at 24 months 

The dyads lived in a small city in Hokkaido, northern island in Japan. 

American: Consisted of cross-sectional data on subjects drawn from the NCAST 
database. 

• 93 at 12 months 

• 70 at 13 months 

• 64 at 18 months , 

• 64 at 24 months 

The American dyads were drawn from population throughout the United 
States; 177(60.83%) of the American dyads were Caucasian, 78(26.80%) were 
/^ic^n American, and 3.6(12.37%) were Hispanic. 

METHODS 



Instruments: 



Nursing Child Assessment Feeding Scale (NCAFS; Sumner & Spietz, 1994 ) 

Assesses quality of mother-infant interactions during a feeding session up to 12 
months of age. It has six subscales, 4 for mothers; Sensitivity to Cues, Response to 
Distress, Social-Emotional Growth, Cognitive growth, and 2 for infants; Clarity of 
Cues, responsiveness to Caregiver, and 76 items. For the NCAFS, 13-month-old 
Japanese dyads were compared with 12-month-old American dyads because scores 
were not available beyond that age. 

Nursing Child Assessment Teaching Scale (NCATS ; Sumner & Spietz, 1994 ) 

Assesses mother-infant interactions during a play session up to36 months of age. 

It also has six subscales between mother and infant, and 73 items. 
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Procedures: 

’ ■ j . 

After consenting to participate in the study, Japanese dyads were filmed both during a 
feeding session and a play session at home. One or two research members videotaped 
feeding and teaching sessions' at 13 months, and teaching sessions only at 18 and 24 
months. One of the researchers with current NCAFS/NCATS certification coded the 
videotaped interactions. Intra-agreement was 96.26% calculated with double coding of 
12.27% out of all sessions. 

American data were from the NCAST database collected as reliability cases by NCAST 
users, primarily nurses, over the past 15 years. The nurses, who provided these data 
observed mothers and their children throughout the United States, observed in their 
homes without filming. 

Analysis: 

First, demographic differences between the Japanese and American samples were 
examined. ' ’ 

In addition, certain demographic factors have been shown to have a strong effect on 
NCAFS/NCATS scores, so exploratory multiple regression analyses were used to assess 
these effects for Japanese and American dyads . ■ 

Then, because the Japanese sample was based on longitudinal data, the score changes 
over time were examined using one-way repCatCd-measures ANOVA for the Japanese 
sample, one-way ANOVA measures between the different age group subsamples of the 
American samples. 

Finally, the subscale scores for the NCAFS and NCATS were compared at each infant 
age between the Japanese and American groups using t-test. 




f. 



3 



5 



RESULTS 




Description of the sample 



Table 1. Characteristics of the sample 



Variables 




Japanese (N=44) 






American(N=29 1) 


N 


Range 


Mean 
or % 


SD 


N 


Range 


Mean 
or % 


SD 


Mother^s Age -(by Data Collection Group Based on Child's age) 










12Months 










93 


17-40 


27.16 


4.62 


ISMonths 


44 


20-39 


30.45** 


4.52 


70 


18-37 


26.33 


4.65 


ISMonths 


39 


20-39 


30.82** 


4.43 


64 


17-40 


28.34 


4.80 


24Months 


38 


21-40 


31.58** 


4.43 


64 


18-40 


26.92 


4.90 


Mother’s Education 


42 


12-16 


13.24 


1.23 


291 


6-20 


13.79* 


2.75 


Marital Status 


















Not married 


0 




.00 




40 




13.79 




Married 


44 




100.00 




250 




86.21 




Parity 


















Primip 


23‘> 




52.27 




130 




44.98 




Multip 


21‘> 


1-5 


47.73 




159 




55.02 




Child’s Gender 


















Male 


18 




40.91 




135 




46.4 




Female 


26 




■ 59.09 




156 




53.6 




Birth Weight(g) 


44 


2360-3678 


3074.18 


314.86 











Note : l)data at 13Month (t-test, * p<.05, **p<.01) 



Japanese mothers’ mean ages were significantly higher than American mothers, but 
education level was significantly lower. All the Japanese mothers were married, but 
13.79% of American mothers were not married. 52.27% of Japanese mothers were 
primiparous, while only 44.98% of American were primiparous. There were fewer 
male infants than female infants in each sample. Birth weight was not available for 
the American data. 
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Rdatimiship5L:b£tween dyadiL’ characteristics etc. 

Exploratory multiple regression analyses was used to predict NCAFS/NCATS 
scores, using a forced entry procedure. Mother’s education was entered first, 
followed by child’s gender, and mother’s age. In Japanese data, the three predicted 
only teaching response to. distress at 13 months (R^= .12, p< .05). Then, the first 
predictor variable mother’s education was changed with birth weight because birth 
weight seemed to be important variable in Japanese. A forced entry procedure was 
also used in Japanese data. Birth weight was entered first, followed by mother’s 
education and child’s gender. Table 2 shows that the three predictor variables 
significantly related to teaching clarity of cues at 18 months and teaching child total 
score at 24 months in Japanese dyads. Table 3 shows that the three variables, 
mother’s education, child’s gender, and mother’s age, significantly related to teaching 
mother total score at 18 and 24 months in American dyads. 



Table 2. Japanese NCATS Scores at 18 and 24 Months: 

Multiple Regression Results . 

'■j] ’ 

Dependent Variable Dependent Variable 

Clarity of Cues at 18 Months Child Total Score at 24 Months 



Predictor Variables 


& 


Adjusted 


F(df) p 


0 


Adjusted 


F(df) 






.20 


4.12(3,35) .01 




.16 


3.35(3,34) 


Birth Weight 


.38 




. 1 ■ 


.26 






Mother’s Education 


-.07 






.33 






Child’s Sex 


-.28 






-.17 







Table 3. American NCATS Scores at 18 and 24 Months: 
Multiple Regression Results 







Dependent Variable 






Dependent Variable 






Mother Total Score at 18 Months 


Mother 'Total Score at 24 Months 




0 


Adjusted 


F(df) 


P 


0 


Adjusted 


F(df) 


P 


Predictor Variables 




R2 








R- 










.14 


4.47(3,60) 


.01 




.22 


7.05(3,60) 


.00 


Mother’s Education 


.01 








.23 








Child’s Sex 


-.32 








-.20 








(M=l, F=2) 
Mother’s Age 


.30 








.33 
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NCATS score changes by age 

Table 4 shows NCATS subscales in Japanese dyads, which had significant 
changes in their scores by age. Table 5 shows NCATS subscales in American dyads, 
which had significant changes in their scores by age. 



Table 4. Repeated-Measures ANOVA for NCATS subscales by Age 
(Japanese, N=36) 



Variables 


13 Months 
M(SD) 


18 Months 
M(SD) 


24Mbnths 

M(SD) 


df 


F 


P. 


Social-Emotional Growth 


8.78( .96) 


8.36 ( .99) 


7.83 ( .97) 


2 


8.66 


.00 


Cognitive Growth 


13.67(2.93) 


14.17(1.46) 


14.89(1.30) 


2 


6.15 


.00 


Response to Distress 


10.08( .69) 


9.69 ( .92) 


8.58(1.32) 


2 


26.46 


.00 



In Japanese dyads, mean scores of social-emotional growth fostering apd response to 
distress decreased as age increased, however cognitive growth fostering score 
increased as age increased. 



Table 5. ANOVA for NCATS subscale by Age (American, N=208) 





13 Months 


18 Mont.h.s 


24Months 




Variables 


(N=70) 


(N=64) 


(N=64) df F 


P 




M(SD) 


M(SD) 


M(SD) 




Clarity of cues 


8.49( 1.26) 


8.34 ( 1.26) 


7.95(1.39) 2 2.96 


.05 



In American dyads, only one subscale score had a significant difference among three 
ages. The score decreased as age increased. 
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Compads on of Japanes£JS[CAJES/MCATS scores with Amem^ati!s 



Table 6 . Comparison of Japanese dyads at 12 months with American , 
Dyads at 13 months Using NCAFS 





Japanese at 13 Months 


American at 12 Months ■ 






(N=42) 


(N=93) 






M 


SD 


M 


SD 


Mother 










Sensitivity to Cues 


12.12 


1.04 


13.12** 


1.67 " 


Response to Distress 


9.60 


.89 


9.65 


l-83 ‘ , 


Social-Emotional Growth 


12.33 


.85 


12.04 


1.89 


Cognitive Growth 


7.93 


.81 


7.75 


1.42 


Mother Total Score 


41.98 


1.87 


42.56 


5.02 ' 


Child 








i 


Clarity of Cues 


13.55 


1.45 


13.39 


1.64 


Responsiveness to Caregiver 


8.12 


1.29 


8.33 


1.73 


Child Total Score 


21.67 


2.25 


21.72 


2.79 


Total Feeding Score 


63.64 


3.02 


64.28 


6.44 


Mother Contingency 


12.43 


1.02 


12.82 


2.05 


• ' Child Contingency 


2.07 


.41 


1.92 


.78' 



(t-test, **p<.01) 



In feeding session, there was no significant difference between Japanese > and 
American dyads in each subscale of NCAFS except sensitivity to cues. However, 
standard deviations (SD) of American mother scores tended to be greater than the SDs 
of Japanese mother scores. SDs of both infant groups was similar. 
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Table 7. Comparison of Japanese Dyads with American Dyads 
at 13 Months Using NCATS 





Japanese (N=44) 


American (N=70) 


• * 


M 


SD 


M 


SD 


Mother 










Sensitivity to Cues 


8.82 


1.17 


9.43* 


1.48 


Response to Distress 


10.16 


.71 


9.83 


1.99 


Social-Emotional Growth 


8.77 


,94 


9.21 


1.93 


Cognitive Growth 


13.61 


1.87 


13.04 


2.93 


Mother Total Score 


41.32 


3.37 


41.61 


6.89 


Child 










Clarity of Cues 


9.43** 


.66 


8.49 


1.26 


Responsiveness to Caregiver 


9.56** 


2.27 


8.20 


3.16 


Child Total Score 


18.98** 


2.61 


16.69 


3.94 


Total Teaching Score 


60.30 


4.24 


58.20 


8.45 


Mother Contingency 


16.82 


2.33 


16.79 


3.77 : 


Child Contingency 


8.84** 


1.98 


7.47 


2.97 



(t-test, * p<.05 , ** p<.01) 



T-tests found the scores for all four child subscales were significantly higher among 
Japanese infants than American infants, while scores for sensitivity to cues were 
higher among American mothers than among Japanese mothers. SDs of NCATS scores 
at 13 months had. the same pattern as NCAFS scores, i.e , the difference between the 
two mother groups was greater than the two infant groups. 
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Table 8. Comparison of Japanese Dyads with American Dyads at 18 Months 
UsingNCAtS 



■ ' ' Ja;i^ es e at 1 8 M onths American at 18 Months 

■ .XNEaai (N=64) 

M SD M SD 

Mother 



Sensitivity to Cues 


8.97 


.96 


9.80** 


1.10 


Response to Distress 


9.67 


.90 


10.17* 


1.64 


Social-Emotional Growth 


8.31 


1.00 


9.42** 


1.64 


Cognitive Growth 


14.05 


' 1.64 


13.77 


2.93 


Mother Total Score 


41.00 


3.18 


43.16**' 


5.29 


Child 


Clarity of Cues 


9.74** 


.44 


8.34 


■ 1.26 


Responsiveness to Caregiver 


9.87** 


1.24 


8.11 


' 3.14 


Child Total Score 


19.62** 


1.35 


16.45 


3.99 


Total Teaching Score 


60.62 


3.49 


69.61 


7.82 


Mother Contingency 


16.10 


2.14 


17.56** 


2!63 


Child Contingency 


8.97** 


1.06 


7.39 


2.95 



(t-test, * p<.05, **p<.0l) 



Again, scores for all four of the child subscales were significantly higher ahibng 
Japanese children than American children, but subscale scores of American mothers 
were significantly higher than for Japanese mothers in 5 out of 6 subscales and the 4 
total scores, ' ' ■ 
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Table 9. Comparison of Japanese Dyads with American Dyads at 24 

Months Using NCATS 

Japanese at 24 Months American at 24 Months 

rN=38^ qsj=64) 

M SD M SD 

Mother . 



Sensitivity to Cues 


9.29 


.98 


9.48 


1.55 


Response to Distress 


8.58 


1.29 


10.33** 


1.63 


Social-Emotional Growth 


7.87 


,96 


9.02** 


1.57 


Cognitive Growth 


14.82* 


1.31 


14.00 


2.65 


Mother Total Score 


40.55 


2.58 


42.83** 


5.80 


Child 










Clarity of Cues 


9.74** 


.50 


7.95 


1.39 


Responsiveness to Caregiver 


9.97** 


1.75 


7.91 


2.79 


Child Total Score 


19.71** 


1.90 


15.86 


3.87 


Total Teaching Score 


.60.26 


. 3.04 


58.69 


7.97 


Mother Contingency 


,15.26 


■ 2.19 


17.28** 


3.05 


Child Contingency 


9.18** 


1.50 


7.22 


2.58 



(t-test, * p<.05, ** p<.01) 



The findings repeated at 18 and 24 months: Japanese children scored higher than their 
counterparts on all 4 subscales, while American niothers scored higher than Japanese 
mothers on 5 of the 6 subscales. Japanese mothers had only one subscales score, 
cognitive growth fostering, significantly higher than American mothers. SDs of 
American mothers also tended to be greater at 18 and 24 months, SDs for child scores 
remained similar. 
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DISCUSSION 



There are a number of limitations to the study that may have influenced the findings. 
First, there were major differences in the Japanese and American samples, including 
age, marital status, education level, parity and ethnicity. The Japanese sample was a 
more homogeneous sample, as demonstrated by the narrower standards deviations, 
which may have influenced the results. 

Second, the variables that were predictive of NCAFS/NCATS scores were different for 
both samples. V Birth weight, which was predictive for Japanese scores, was unavailable 
for the American samples. In addition, there w^f, greater variation in American 
mother’s age and educdfion levels than among Jap^ese mothers. Apcprding to the 
results, nlother’s edubaition; child’s gender, mother’s age and infant birth weight are 
important variables to Consider in assessing mother-infant interactions in Japanese 
dyads. ' ■■■ ’’‘■■.•i; 

Third, changes in scores over time were demonstrated in the Japanese sample, which 
was longitudinal; the lack of change in scores by infant age in American sample could 
be directly attributed to the cross-sectipnal nature of the data. 

Fourth, there was a difference in mode of observation. America mother-infant 
interactions were merely observed in the home, while Japanese dyads were videotaped, 
so the mothers may have hesitated to behave as they did in their- daily life. In response 
to cultural norms, they may have exhibited fewer emotions, gestures, and verbal 
behaviors in front of a camera and an observer. A prior study-in which both Japanese 
and American samples were videotaped found Japanese mothers scored higher on 
response to distress, mother contingency, and mother total score compared to 
American mothers, and Japanese infants scored higher on response to caregiver and 
child contingency (Hifose and Foss, 1998). Those findings suggest that if the 
observation method had been equivalent, the Japanese mother scores might have been 
higher than American mother scores. 

Barnard (1997) mentioned risk factors predictive of low NCAFS/NCATS scores. 
Mothers with less than high school education is one of them. None of Japanese 
mothers had less than high school education but some of American mothers did. She 
also said that less educated older mothers had lower scores as low as adolescent 
mothers. Japanese mothers’ mean education year was significantly less than 



American mothers’ and their mean age were significantly older than American. 
Based upon Barnard’s findings, the reason of lower Japanese mothers’ scores might be 
related to less education of Japanese mothers. However, Japanese children’s scores 
were significantly higher than American children. The two inconsistent results need 
to be explained more. It seems that mother’s education level does not have so much 
effect on their interactions as it does on American interactions. American Mothers in 
the study of Hirose and Foss (1998) had higher education but half scores of all NCAFS 
scores were significantly higher in Japanese than Americans. 

In conclusion, it seems that NCAFS/NCATS scores reasonably measured the quality of 
Japanese mother-child interactions. However, further study is warranted to assess the 
differences in response to being observed or videotaped, using larger sample sizes, and 
controlling for demographic and geographical factors. We felt that NCAST works 
well for assess Japanese mother-child interactions and that we can use the scale for 
Japanese nursing. 



REFERENCES 

Kathryn Barnard (1997): Influencing parent-child interactions for children at 

risk. In Michael Guralnick (Ed.), The effectiveness of early intervention 
(pp. 249-268), Baltimore: Paul H. Publishing. 

Georgina Sumner and Anita Spietz (1994): NCAST teaching manual, Seattle: 
NCAST Publications. 

Taiko Hirose and Lynne Foss (1998): A comparison of mother-infant interactions 
between Japanese dyayds and American dyads. Presented at the 8'*’ 
Meeting of the Japanese Association for Medical and Psychological 
Study of Infants, Dec 5, 1998, Fukushima, Japan. 



er|c 



12 




® 

U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 

National Library of Education (NLE) 

Educational Resources Information Center (ERIC) 

REPRODUCTION RELEASE 

(Specific Document) 




I. DOCUMENT IDENTIFICATION: 



Title. C^i 


d^c\d-^ r dy^ds 


Author(s); 


•f4i'y'P5^ . ~By\ 


, YmLo 


Corporate Source; 


Publication Date: 



II. REPRODUCTION RELEASE: 

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the 
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy, 
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if 
reproduction release is granted, one of the following notices is affixed to the document. 



If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom 
of the page. 



The sample sticker shown below will be 
affixed to all Level 1 documents 



PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL HAS 
BEEN GRANTED BY 



- 5 ? 









TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



Level 1 

t 



A 



The sample sticker shown below will be 
affixed to all Level 2A documents 



PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE, AND IN ELECTRONIC MEDIA 
FOR ERIC COLLECTION SUBSCRIBERS ONLY, 
HAS BEEN GRANTED BY 



■ 2 ? 









TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



Level 2A 

t 

□ 



The sample sticker shown below will be 
affixed to all Level 2B documents 

PERMISSION TO REPRODUCE AND 
DISSEMINATE THIS MATERIAL IN 
MICROFICHE ONLY HAS BEEN GRANTED BY 












TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



Level 2B 

t 

□ 



Check here for Level 1 release, permitting 
reproduction and dissemination in microfiche or other 
^ERIC archival media (e.g.. electronic) and paper 
^ copy. 



Check here for Level 2A release, permitting 
reproduction and dissemination In microfiche and in 
electronic media for ERIC archival collection 
subscribers only 



Check here for Level 2B release, permitting 
reproduction and dissemination in microfiche only 



Documents will be processed as indicated provided reproduction quality permits. 

If permission to reproduce is granted, but no box is checked, documents will be processed at Level 1 . 



Sign 

"cERlC 



/ hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate this document 
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system 
contractors requires permission from the copyright holder Exception is made for non-profit reproduction by libraries and other service agencies 
to satisfy information needs of educators in response to discrete inquiries. 


Signature; — « — \ . i t ^ 


Printed Name/Position/Titie; 

Ta){^ ^r>rose/ 


Organization/Address: f+pKl^'.QU) 


Telephone: _ 

-f- 51- 3-/^1/ 


iJaX' 

+ S’|-I33i- ^ 


Ci'l- , JkpCW, 


E-Mail Address; ^ ^ . 


[0, ,f<?f 


mi 




'(over) 



r 



III. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOURCE): 

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please 
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly 
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more 
stringent for documents that cannot be made available through EDRS.) 



Publisher/Distributor: 



Address: 



Price: 



IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER: 

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and 
address: 




V. WHERE TO SEND THIS FORM: 



Send this form to the following ERIC Clearinghouse: Karen E. Smith, Acquisitions Coordinator 

ERIC/EECE 

Children’s Research Center 
University of Illinois 
5 1 Gerty Dr. 

Champaign, Illinois, U.S.A. 61820-7469 



However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being 
contributed) to: 

ERIC Processing and Reference Facility 
1100 West Street, 2"" Floor 
Laurel, Maryland 20707-3598 

Telephone: 301-497-4080 
Toll Free: 800-799-3742 
FAX: 301-953-0263 
e-mail: ericfac@inet.ed.gov 
WWW: http://ericfac.piccard.csc.com 

EFF-088 (Rev. 9/97) 



ERIC 



